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A method of manufacturing a semiconductor package
includes: forming a strip substrate including a plurality of unit
substrates, each being provided with a first connection pad
and a second connection pad on a first surface of the unit
substrate and each unit substrate being electrically and physi-
cally 1solated from each other with the intervention of saw
lines, first ground connection pads formed on the respective
unit substrates, each of the first ground connection pads being

clectrically coupled with the first connection pad over the
respective unit substrates, second ground connection pads
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and test wiring formed on the saw line, the test wiring being
clectrically 1solated from the unit substrates and electrically
coupled with the second ground connection pads; and attach-
ing semiconductor chips onto the respective unit substrates.
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SEMICONDUCTOR PACKAGE AND METHOD
FOR MANUFACTURING THE SAME

CROSS-REFERENCES TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
119(a) to Korean patent application number 10-2013-

0132044 filed on Nov. 1, 2013, 1n the Korean Intellectual
Property Office, which 1s incorporated herein by reference 1in
its entirety.

TECHNICAL FIELD

The disclosure generally relates to a semiconductor tech-
nology, and more particularly, to a semiconductor package
and a method for manufacturing the same.

BACKGROUND

In general, a packaging process includes a dicing process
for singulating a semiconductor chip fabricated on a water by
cutting the water, a chip attaching process for attaching the
singulated semiconductor chip onto a substrate, a wire bond-
ing process for connecting bonding pads of the semiconduc-
tor chip with connection pads of the substrate, and a molding
process for encapsulating the semiconductor chip with a
molding member.

A strip substrate may have a plurality of unit substrates.

SUMMARY

In an embodiment, a method for manufacturing a semicon-
ductor package may include: forming a strip substrate includ-
ing a plurality of unit substrates, each being provided with a
first connection pad and a second connection pad on a {first
surface of the unit substrate and each umt substrate being
clectrically and physically 1solated from each other with the
intervention of a saw lines, first ground connection pads may
be formed on the respective unit substrates, each of the first
ground connection pads may be electrically coupled with the
first connection pad over the respective unit substrates, sec-
ond ground connection pads may be formed on the saw line
on the first surface side of the unit substrates and electrically
isolated from the unit substrates, and test wiring may be
formed on the saw line, the test wiring may be electrically
1solated from the unit substrates and electrically coupled with
the second ground connection pads; and attaching semicon-
ductor chips onto the respective unit substrates; forming first
conductive wires that electrically connect the first ground
connection pads and the second ground connection pads;
tforming second conductive wires that electrically connect the
first connection pads of the unit substrates and the first bond-
ing pads of the semiconductor chips; and forming third con-
ductive wires that electrically connect the second connection
pads of the unit substrates and the second bonding pads of the
semiconductor chips.

In an embodiment, a semiconductor package may include:
a unit substrate formed with first and second connection pads
on a {irst surface thereof; a first ground connection pad may be
tformed on the first surface of the unit substrate and electr-
cally coupled with the first connection pad; a semiconductor
chip attached onto the first surface of the unit substrate, the
semiconductor chip may have a first bonding pad electrically
coupled with the first connection pad and a second bonding
pad electrically coupled with the second connection pad; a
mold part may be formed over the first surface of the umit
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2

substrate and mold the semiconductor chip; a first conductive
wire may have a first end electrically coupled with the first
ground connection pad and an electrically opened second
end; a second conductive wire may be formed 1n an inside of
the mold part and electrically coupling the first connection
pad and the first bonding pad; and a third conductive wire may
be formed in the inside of the mold part and electrically
coupling the second connection pad and the second bonding
pad.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 to 3 are views illustrating a strip substrate in
accordance with an embodiment.

FIGS. 4 to 8 are views 1llustrating various forms of the strip
substrate.

FIGS. 9 to 15 are views 1illustrating the process steps of
manufacturing a semiconductor package 1n accordance with
an embodiment.

FIG. 1615 a cross-sectional view 1llustrating a semiconduc-
tor package 1n accordance with an embodiment.

FIG. 17 1s a block diagram showing an electronic system to
which the semiconductor package in accordance with various
embodiments 1s applied.

FIG. 18 1s a block diagram illustrating a memory card
which may include the semiconductor package 1n accordance
with various embodiments.

DETAILED DESCRIPTION

Hereafter, various embodiments will be described 1n detail
with reference to the accompanying drawings.

Referring to FIGS. 1 to 3, a strip substrate 10 has a first
surface 11 and a second surface 12 which is opposite to the
first surface 11, and may include a plurality of unit substrates
10A, first and second ground connection pads 200 and 300
and a test wiring 400. The test wiring 400 may include con-
nection wirings 410 and a test pad 420. Here, FIG. 1 1s a plan
view 1llustrating the strip substrate 10, FIG. 2 1s a cross-
sectional view taken along the line A-A'1in FIG. 1, and FIG. 3
1s a cross-sectional view taken along the line B-B' in FIG. 1.

The unit substrates 10 A may be formed such that they are
spaced apart from one another with the intervention of saw
lines SL.. The saw line SL indicates the space between the unit
substrates 10A adjacent to each other. For example, the unit
substrates 10 A may be arranged 1n a matrix shape of columns
and rows with the intervention of saw lines SL. Though nine
unit substrates 10A are shown and described arranged 1n a
3x3 matrix in an embodiment, the embodiments are not par-
ticularly limited thereto and the number of the unit substrates
10A formed over the strip substrate 10 and the shape of
arrangement of the unit substrates 10 A may vary.

Each of the unit substrates 10 A may include circuit wirings
110, 120 and 130 which are formed 1n different layers from
one another and conductive vias 140 that couple the circuit
wirings 110, 120 and 130 formed in different layers. For
example, each of the unit substrates 10 A may include a first
circuit wiring layer 110 formed over the first surface 11, a
second circuit wiring layer 120 formed over the second sur-
face 12 and a third circuit wiring layer 130 formed in the
inside of the unit substrate 10 A, and the conductive vias 140
may pass through the first surface 11 or the second surface 12
to electrically couple the first circuit wiring layer 110 with the
third circuit wiring layer 130 and the second circuit wiring,
layer 120 with the thuird circuit wiring layer 130. The first
circuit wiring layer 110 included 1n each of the unit substrates
10A may include a single first connection pad 111A and a
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plurality of second connection pads 111B which are to be
clectrically coupled with a semiconductor chip through a
conductive wire, and the second circuit wiring layer 120
included 1n each of the unit substrates 10A may include a
plurality of external electrodes 121 to which external connec-
tion terminals such as solder balls are to be attached.

The conductive via 140 may be formed by forming a blind
via hole BVH that passes through the first surface 11 or the
second surface 12 to expose the third circuit wiring layer 130
and filling conductive matenial, e.g. copper 1n the blind via
hole BVH.

The circuit wirings 110, 120 and 130 formed 1n different
unit substrates 10A are electrically 1solated from one another
such that electric fault of the conductive vias 140 may be
tested by the individual unit substrate 10A. That 1s to say, the
unit substrates 10 A are electrically 1solated from one another.
The test for electric fault of the conductive vias 140 may be
performed by flowing electric currents by the individual unit
substrate 10A to check whether the electric currents flow
between the first circuit wiring layer 110 formed over the first
surface 11 and the second circuit wiring layer 120 formed
over the second surface 12.

A single first ground connection pad 200 may be formed on
the first surface 11 of each of the unit substrates 10A. The first
ground connection pad 200 may be electrically coupled with
the first connection pad 111 A through a wiring 500. The first
ground connection pad 200 and the wiring 500 may be formed
along with the first circuit wiring layer 110 when forming the
first circuit wiring layer 110.

Though the embodiments shown in FIGS. 1 to 3 may be for
the cases where single first connection pad 111 A and single
first ground connection pad 200 may be formed on each unit
substrate 10A, the embodiments are not particularly limited
thereto and a plurality of the first connection pads 111 A and
a plurality of first ground connection pads 200 may be formed
over each of the unit substrates 10A. For example, as shown
in F1G. 4, two first connection pads 111 A and two first ground
connection pads 200 may be formed on each of the unit
substrates 10A. The two first connection pads 111A may
correspond 1n a one-to-one fashion to the two first ground
connection pads 200. Thus, the two first connection pads
111 A may be electrically coupled to their corresponding first
ground pads 200 through two separate wirings S00A, respec-
tively. Alternatively, as shown 1n FIG. 5, single first connec-
tion pad 111A and two first ground connection pads 200 may
be formed on each of the unit substrates 10A and the single
first connection pad 111 A may be electrically coupled to the
two first ground pads 200 through a single wiring 500B.

Though the embodiments of FIGS. 1 to 5 are described and
shown for embodiments where the first connection pad 111A
and the first ground connection pad 200 are formed separately
and the first connection pad 111A and the first ground con-
nection pad 200 are electrically coupled through the wiring
500, 500A or 500B, the embodiments are not particularly
limited thereto and the first connection pad 111 A and the first
ground connection pad 200 may be formed integrally as
shown 1n FIG. 6.

Referring back to FIGS. 1 and 3, the second ground con-
nection pads 300 are formed 1n, over, at, or on the saw lines SL
on the first surface 11 such that they correspond to the first
ground connection pads 200 of the unit substrates 10A, and
are electrically 1solated from the unit substrates 10A. In order
to minimize the length of a conductive wires which are
tformed 1n a later process for electrically coupling the second
ground connection pads 300 with their corresponding {first
ground connection pads 200, the first ground connection pads
200 may be disposed over the edge of the unit substrate 10A
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4

and the second ground connections pad 300 may be disposed
in, over, at, or on the saw line SL adjacent to their correspond-
ing {irst ground connection pad 200.

The test wiring 400 may be formed 1n, on, or at the saw line
SL, and 1t 1s electrically 1solated from the unit substrates 10A
but 1s electrically coupled with the second ground connection
pads 300. The test wiring 400 may include connection wir-
ings 410 and a test pad 420.

The connection wirings 410 may be formed along the saw
lines S and may be electrically coupled with the second
ground connection pads 300. The test pad 420 may be elec-
trically coupled with the connection wirings 410 formed over
the first surface 11 of the strip substrate 10. The test pad 420
may be a mold gate pattern, which 1s formed over an edge of
the strip substrate 10 with conductive material, e.g. copper or
gold for easy removal of remaining part of a molding member
upon molding process. In an embodiment, the connection
wirings 410 may be formed over the first surface 11 of the
strip substrate 10 and are directly connected with the second
ground connection pads 300 and the test pad 420.

Though an embodiment 1s described and shown for the
case where the connection wirings 410 are formed over the
first surface 11 of the strip substrate 10 and directly connected
with the second ground connection pads 300 and the test pad
420, the embodiments are not particularly limited thereto and
may be modified to various forms. For example, as shown in
FIG. 7, the connection wirings 410 may be formed 1n the
inside of the strip substrate 10. The connection wirings 410
may be electrically coupled with the second ground connec-
tion pads 300 through first conductive vias 430 that pass
through the first surface 11, and may be electrically coupled
with the test pad 420 through second conductive vias 440 that
pass through the first surface 11. Alternatively, as shown in
FIG. 8, the connection wirings 410 may be formed over the
second surface 12 of the strip substrate 10. The connection
wirings 410 may be electrically coupled with the second
ground connection pads 300 through third conductive vias
430A that pass through the first and second surfaces 11 and
12, and may be electrically coupled with the test pad 420
through fourth conductive vias 440A that pass through the
first and second surfaces 11 and 12.

Reterring back to FIGS. 2 and 3, for protecting the first and
second circuit wiring layers 110 and 120 from the external
environment, a passivation layer 600 that exposes the first and
second connection pads 111 A and 111B, the first and second
ground connection pads 200 and 300, the test pad 420 and the
external electrodes 121 may be formed over the first and
second surface 11 and 12.

Although not shown 1n drawings, 11 the conductive vias 140
are properly formed, the first circuit wiring layer 110 and the
second circuit wiring layer 120 are electrically connected
through the conductive vias 140. However, 11 the conductive
vias 140 aren’t properly formed, the first circuit wiring layer
110 and the second circuit wiring layver 120 are not electri-
cally connected through the conductive vias 140.

After the strip substrate 10 as described above 1s manufac-
tured, electric fault of the conductive vias 140 may be tested
by the individual unit substrate 10 A (hereinafter, ‘conductive
via test’).

The test for electric fault of the conductive vias 140 may be
performed by tlowing electric currents by the individual unit
substrate 10A to check whether the electric currents flow
between the first circuit wiring layer 110 formed over the first
surface 11 and the second circuit wiring layer 120 formed
over the second surface 12.

If currents are confirmed as tflowing between the first cir-
cuit wiring layer 110 and the second circuit wiring layer 120,
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the unit substrate 10 A 1s considered as passed the conductive
via test and subsequent processes will be performed on the
unit substrate 10A. On the contrary, 1f currents are confirmed
as not tlowing between the first circuit wiring layer 110 and
the second circuit wiring layer 120, the unit substrate 10A 1s
considered as not passed the conductive via test and the sub-
sequent processes will not be performed on the unit substrate
10A. Therefore, no further processes may be performed on
the unit substrate 10A that should be discarded as being poor
and reduction 1n yields due to progress of unnecessary pro-
cesses may be prevented.

Referring to FIG. 9, semiconductor chips 20 may be
attached onto the individual unit substrates 10A. An embodi-
ment 1s described and shown for the case where all the unit
substrates 10A have passed the conductive via test. Though
not shown, 11 there 1s a unit substrate 10A that has not passed
the conductive via test, the semiconductor chip is not attached
onto the unit substrate 10A.

Each of the semiconductor chips 20 may include a circuit
unit (not shown) and first and second bonding pads 23 A and
23B. The circuit unit 1s formed 1n the nside of the semicon-
ductor chip 20, and may include a data storage unit for storing
data and a data processing unit for processing data, and may
include semiconductor elements required for the operation of
chips, e.g. transistors, capacitors, fuses and the like. The first
and second bonding pads 23 A and 23B are electric contacts of
the circuit unit for the electrical connection with the outside,
and may be formed over the first surface 21 of the semicon-
ductor chip 20. The first bonding pad 23 A may be electrically
coupled with the second bonding pad 23B through the circuit
unit formed 1n the mside of the semiconductor chip 20. The
second surface (not shown) of the semiconductor chip 20
which 1s opposite to the first surface 21 may be attached onto
the unit substrate 10A by medium of an adhesive member 24
(refer to FIG. 10).

Referring to FIG. 10, a first conductive wire 30 may be
formed by a wire bonding apparatus, which electrically
couples the first ground connection pads 200 formed over the
unit substrate 10A and the second ground connection pads
300 formed over the saw lines SL.

The wire bonding apparatus may include a capillary 1 for
transferring a conductive wire to a predetermined position, a
wire clamp 2 for clamping the conductive wire to cut the
conductive wire, and a monitoring unit 3 for monitoring the
bonding status of the conductive wire. The monitoring unit 3
may include first and second signal application lines 4A and
4B clectrically coupled to the wire clamp 2 and the test pad
420, respectively, and a current providing unit (not shown) for
providing current to the first signal application line 4A. The
monitoring unit 3 may apply a ground voltage to the test pad
420 through the second signal application line 4B.

As the first ground connection pad 200 and the second
ground connection pad 300 are electrically coupled by the
first conductive wire 30, an electric path that couples the first
connection pad 111A, the wiring 500, the first ground con-
nection pad 200, the first conductive wire 30, the second
ground connection pad 300, the connection wiring 410 and
the test pad 420 1s established.

Referring to FIG. 11, a second conductive wire 40 may be
formed by a wire bonding apparatus, which electrically
couples the first connection pads 111 A of the unit substrate
10 A and the first bonding pads 23 A of the semiconductor chip
20.

As described above, by electrically coupling the first
ground connection pad 200 with the second ground connec-
tion pad 300 using the first conductive wire 30 and electrically
coupling the first connection pad 111A with the first bonding
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pad 23A using the second conductive wire 40, the semicon-
ductor chip 20 1s electrically coupled with the monitoring unit
3 of the wire bonding apparatus. Therefore, during bonding
the conductive wires to the second connection pads 111B of
the unit substrate 10A and the second bonding pads 23B of the
semiconductor chip 20, the wire bonding failure can be moni-
tored simultaneously through the monitoring unit 3.

Heremnaftter, the process steps of bonding the conductive
wires to the second connection pads 111B and the second
bonding pads 23B will be described with reterence to FIGS.
12 to 14.

Referring to FIG. 12, 1n order to bond the conductive wire
W to the second bonding pad 23B of the semiconductor chip
20, the capillary 1 transters the conductive wire W to the
second bonding pad 23B. Thereatter, the conductive wire W
1s bonded to the second bonding pad 23B.

The wire clamp 2 clamps the conductive wire W, and the
monitoring unit 3 then applies a current signal generated from
the current providing unit (not shown) to the first signal
application line 4A for monitoring the bonding status of the
conductive wire W.

I1 the conductive wire W 1s correctly bonded to the second
bonding pad 23B, a closed circuit 1s established. The closed
circuit may comprise of the monitoring unit 3, the first signal
application line 4 A, the wire clamp 2, the conductive wire W,
the second bonding pad 23B, the circuit unit of the semicon-
ductor chip 20, the first bonding pad 23 A, the second conduc-
tive wire 40, the first connection pad 111A, the wiring 500,
the first ground connection pad 200, the first conductive wire
30, the second ground connection pad 300, the connection
wiring 410, the test pad 420 and the second signal application
line 4B. Therelore, the current signal applied to the first signal
application line 4A 1s inputted to the monitoring unit 3 via the
closed circuit. When the current signal 1s inputted, the moni-
toring unit 3 determines that the bonding status of the con-
ductive wire W has passed and then generates a control signal
that instructs performing a subsequent bonding process.

On the contrary, though not shown, 1f the conductive wire
W 1s not correctly bonded to the second bonding pad 23B, an
open circuit 1s established. Therefore, the current signal
applied to the first signal application line 4 A 1s not inputted to
the monitoring unit 3. When the current signal 1s not inputted,
the monitoring unit 3 determines that the bonding of the
conductive wire W has failed and then stops the subsequent
bonding processes and generates an alarm.

Referring to FIG. 13, after the conductive wire W 1s bonded
to the second bonding pad 23B, the capillary 1 transfers the
conductive wire W to the second connection pad 111B to
bond the conductive wire W to the second connection pad
111B.

Thereatter, the wire clamp 2 clamps the conductive wire W,
and the monitoring unmit 3 then applies a current signal gen-
erated from the current providing unit (not shown) to the first
signal application line 4A for monitoring the bonding status
of the conductive wire W.

I1 the conductive wire W 1s bonded to the second connec-
tion pad 111B without being broken, a closed circuit 1s estab-
lished. The closed circuit may comprise of the monitoring
unit 3, the first signal application line 4A, the wire clamp 2,
the conductive wire W, the second connection pad 111B, the
third conductive wire 50, the second bonding pad 23B, the
circuit unit of the semiconductor chip 20, the first bonding
pad 23 A, the second conductive wire 40, the first connection
pad 111A, the wiring 500, the first ground connection pad
200, the first conductive wire 30, the second ground connec-
tion pad 300, the connection wiring 410, the test pad 420 and
the second signal application line 4B. Therefore, the current
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signal applied to the first signal application line 4 A 1s inputted
to the monitoring unit 3 via the closed circuit. When the
current signal 1s inputted, the monitoring umt 3 determines
that the bonding status of the conductive wire W has passed
and then generates a control signal that mstructs performing
of subsequent bonding process.

On the contrary, though not shown, 11 the conductive wire
W 1s bonded to the second connection pad 111B with 1t being
broken, an open circuit 1s established. Therefore the current
signal applied to the first signal application line 4A 1s not
inputted to the monitoring unit 3. When the current signal 1s
not inputted, the monitoring unit 3 determines that the bond-
ing of the conductive wire W has failed and then stops the
subsequent bonding processes and generates an alarm.

Referring to FIGS. 14, 15, and 16, when the conductive
wire W 1s confirmed as being bonded to the second connec-
tion pad 111B, the conductive wire W 1s cut with being
clamped using the wire clamp 2. The momitoring unit 3
applies current signal generated from the current providing
unit (not shown) to the first signal application line 4A for
monitoring whether the conductive wire W 1s cut.

If the conductive wire W 1s cut, an open circuit 1s estab-
lished. Therefore, the current signal applied to the first signal
application line 4A 1s not mputted to the monitoring unit 3.
When the current signal 1s not inputted, the monitoring unit 3
determines that the conductive wire W 1s cut and then gener-
ates a control signal that instructs the performing of a subse-
quent bonding process.

On the contrary, though not shown, 11 the conductive wire
W 1s not cut, a close circuit 1s established. The close circuit
may be comprised of the monitoring unit 3, the first signal
application line 4 A, the wire clamp 2, the conductive wire W,
the second connection pad 111B, the third conductive wire
50, the second bonding pad 23B, the circuit unit of the semi-
conductor chip 20, the first bonding pad 23A, the second
conductive wire 40, the first connection pad 111A, the wiring
500, the first ground connection pad 200, the first conductive
wire 30, the second ground connection pad 300, the connec-
tion wiring 410, the test pad 420 and the second signal appli-
cation line 4B. Therefore, the current signal applied to the first
signal application line 4A 1s inputted to the monitoring unit 3
via the closed circuit. When the current signal 1s inputted, the
monitoring unit 3 determines that the conductive wire W 1s
not cut and then stops the subsequent bonding processes and
generates an alarm.

The third conductive wire 50 for electrically coupling the
second connection pads 111B with the second bonding pads
23B are formed in substantially the same manner as described
above, thereby forming a structure as shown 1n FIG. 15.

Thereafter, amold part (not shown) may be formed over the
first surface 11 of the strip substrate 10. Additionally, the
mold part may be formed over or around the semiconductor
chips 20 and the first, second, and third conductive wires 30,
40, and 50. The external connection terminals 70 (see FIG.
16) such as solder balls may be mounted over the ball lands
121. Finally, the strip substrate 10, the first conductive wires
30 and the mold part 60 are cut along the saw lines SL, thereby
manufacturing a semiconductor package 100 as shown in
FIG. 16.

Referring to FIGS. 15 and 16, the semiconductor package
100 may include the unit substrates 10A, the semiconductor
chups 20, the first conductive wire 30, the second conductive
wire 40 and the third conductive wire 50. The semiconductor
package 100 may further include the mold part 60 and the
external connection terminals 70. The unit substrate 10A has
the first surface 11 and the second surface 12 which 1s oppo-
site to the first surface 11, and may include the first and second
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connection pads 111A and 111B and the first ground connec-
tion pad 200 formed over the first surface 11 and a plurality of
external electrodes 121 formed over the second surface 12.
The first ground connection pad 200 1s electrically coupled
with the first connection pad 111A through the wiring 500
(see FIG. 1).

The number of the first ground connection pad 200 formed
over the unit substrate 10A may be one as shown 1 FIG. 1,
two as shown 1 FIGS. 4 and 5, or though not shown, more
than three. I1 two or more first ground connection pads 200 are
provided, the unit substrate 10 A may be provide with the first
connection pad 111 A 1n plural such that the first connection
pads 111 A correspond one-to-one to the plurality of the first
ground connection pads 200. And, the plurality of wiring 500
clectrically couple the first ground connection pads 200 and
the corresponding first connection pads 111A, respectively.
Otherwise, as shown in FI1G. 5, the plurality of the first ground
connection pads 200 may be electrically coupled to the single
first connection pad 111A through the single wiring 500.
Alternatively, as shown 1n FIG. 6, the first connection pad
111 A and the first ground connection pad 200 may be formed
integrally.

Referring back to FIG. 16, the umt substrate 10A may
include circuit wirings 110, 120 and 130 which are formed 1n
different layers from one another and the conductive vias that
couple the circuit wirings 110, 120 and 130 formed 1n differ-
ent layers. For example, the unit substrates 10A may include
the first circuit wiring layer 110 formed over the first surface
11, the second circuit wiring layer 120 formed over the sec-
ond surface 12 and the third circuit wiring layer 130 formed 1n
the 1nside of the unit substrate 10A, and the conductive vias
140 may pass through the first surface 11 or the second
surface 12 to electrically couple the first circuit wiring layer
110 and the third circuit wiring layer 130 or the second circuit
wiring layer 120 and the third circuit wiring layer 130. The
first circuit wiring layer 110 may include first and second
connection pads 111A and 111B and the first ground connec-
tion pad 200, and the second circuit wiring layer 120 may
include a plurality of external electrodes 121.

The conductive via 140 may be formed by forming a blind
via hole BVH that passes through the first surface 11 or the
second surface 12 to expose the third circuit wiring layer 130
and filling conductive material, e.g. copper in the blind via
hole BVH.

For protecting the first and second circuit wiring layers 110
and 120 from the external environment, the passivation layer
600 that exposes the first and second connection pads 111 A
and 111B, the first and second ground connection pads 200
and 300, the test pad 420 and the external electrodes 121 may
be formed over the first and second surface 11 and 12 includ-
ing the first and second circuit wiring layers 110 and 120.

The semiconductor chip 20 may include the first surface 21
and the second surface 22 which 1s opposite to the first surface
21 and attached onto the unit substrate 10 A by medium of the
adhesive member 24, and may further include the circuit unit
(not shown) and the first and second bonding pads 23A and
23B.

The circuit unit may be formed 1n the nside of the semi-
conductor chip 20. The circuit unit may include a data storage
unit for storing data and a data processing unit for processing,
data, and may include semiconductor elements required for

the operation of chips, e.g. transistors, capacitors, fuses and
the like. The first and second bonding pads 23 A and 23B are

electric contacts of the circuit unit for the electrical connec-

tion with the outside, and may be formed over the first surface
21 of the semiconductor chip 20. The first bonding pad 23 A 1s
that corresponding to the first connection pad 111 A of the unit
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substrate 10A, and the second bonding pad 23B 1s that cor-
responding to the second connection pad 111B of the unit
substrate 10A. The first bonding pad 23 A may be electrically
coupled with the second bonding pad 23B through the circuit
unit (not shown) formed 1n the 1nside of the semiconductor
chip 20. The mold part 60 may be formed over the first surface
11 ofthe unit substrate 10. Additionally, the mold part 60 may
be formed over or around the semiconductor chips 20 and the
first, second, and third conductive wires 30, 40, and 50. The
mold part 60 may include an Epoxy Mold Compound (EMC).
The first conductive wire 30 has a first end 31 coupled to the
first ground connection pad 200 and a second end 32 which 1s
coupled to the first end. The second end 32 passes through the
mold part 60 such that 1t 1s exposed on the side surface of the
mold part 60 and 1s electrically open.

The second conductive wire 40 1s formed 1n the inside of
the mold part 60, and electrically couples the first connection
pad 111A of the unit substrate 10 A with the first bonding pad
23 A of the semiconductor chip 20. The third conductive wire
50 1s formed in the 1nside of the mold part 60, and electrically
couples the second connection pad 111B of the unit substrate
10A with the second bonding pad 23B of the semiconductor
chip 20.

The external connection terminal 70 may be attached onto
the external electrode 121 formed over the second surface 12
of the unit substrate 10 A. The external connection terminal 70
may include a solder ball.

In an embodiment, the first and second ground connection
pads 200 and 300 are those electrically coupled with the test
pad 420 to which a ground voltage 1s inputted from the moni-
toring unit 3 during the wire bonding process. During the wire
bonding process, the ground voltage 1s applied to the first and
second ground connection pads 200 and 300, but1s notalways
applied to the first and second ground connection pads 200
and 300. In particular, after packaging, 1t should be under-
stood that the voltage which 1s applied to the first ground
connection pad 200 1s the same or substantially the as the
voltage applied to the first connection pad 111A of the umt
substrate 10A.

In the embodiments, since the unit substrates over the strip
substrate are electrically 1solated upon fabrication of the sub-
strate and all of the umt substrates are electrically coupled
during the bonding process, it may be possible not only to test
the fault of the conductive via upon the substrate fabrication
but also to monitor the wire bonding failure simultaneously
during the wire bonding process. Therefore, 1t may be pos-
sible not to perform further processes on the unit substrate on
which the conductive via fault 1s generated by veritying the
clectric fault of the conductive via directly after the fabrica-
tion of the substrate, and may also be possible not to perform
turther processes or to perform the wire bonding again on the
unit substrate on which the wire bonding 1s failed by moni-
toring the wire bonding failure momtored simultaneously
during the wire bonding process, thereby enhancing vields.

The semiconductor package in accordance with various
embodiments may be applied to a variety of semiconductor
apparatus and package modules.

Referring to FIG. 17, the semiconductor package 1n accor-
dance with various embodiments may be applied to an elec-
tronic system. The electronic system 710 may 1nclude a con-
troller 711, an input/output unit 712, and a memory 713. The
controller 711, the input/output unit 712 and the memory 713
may be coupled with one another through a bus 7135, which
serves as a path through which data move.

The controller 711 may include at least any one of the
following: one or more microprocessors, one or more digital
signal processors, one or more microcontrollers, and logic
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devices capable of performing the same functions as these
components. The memory 713 may include the stacked pack-
age according to various embodiments. The input/output unit
712 may 1include at least one selected among a keypad, a
keyboard, a display device, a touch screen and so forth. The
memory 713 may store data and/or commands to be executed
by the controller 711 and the like.

The memory 713 may include a volatile memory device
and/or a nonvolatile memory device, such as a tlash memory.
For example, a flash memory to which the technology of the
embodiments are applied may be mounted to an information
processing system such as a mobile terminal or a desktop
computer. The tflash memory may be constituted by a solid
state drive (SSD). The electronic system 710 may stably store
a large amount of data in a flash memory system.

The electronic system 710 may further include an interface
714 configured to transmit and receive data to and from a
communication network. The interface 714 may be a wired or
wireless type. For example, the interface 714 may include an
antenna or a wired (or wireless) transceiver.

The electronic system 710 may be realized as a mobile
system, a personal computer, an industrial computer or a logic
system performing various functions. For example, the
mobile system may be any one of a personal digital assistant
(PDA), a portable computer, a web tablet, a mobile phone, a
smart phone, a wireless phone, a laptop computer, a memory
card, a digital music system and an information transmission/
reception system.

In the case where the electronic system 710 1s an equipment
capable of performing wireless communication, the elec-
tronic system 1000 may be used 1n a communication system
such as of CDMA (code division multiple access), GSM
(global system for mobile communication), NADC (north
American digital cellular), E-TDMA (enhanced-time divi-
sion multiple access), WCDAM (wideband code division
multiple access), CDMA2000, LTE (long term evolution) and
Wibro (wireless broadband Internet).

Referring to FI1G. 18, the semiconductor package in accor-
dance with various embodiments may be provided in the form
of a memory card 800. For example, the memory card 800
may include a memory 810 such as a nonvolatile memory
device and amemory controller 820. The memory 810 and the
memory controller 820 may store data or read stored data.

The memory 810 may include the stacked package 1n
accordance with various embodiments mentioned above. The
memory controller 820 may control the memory 810 such
that stored data 1s read out or data is stored 1n response to a
read/write request from a host 830.

While various embodiments have been used, 1t will be
apparent to those skilled in the art that various changes and
modifications may be made without departing from the spirit
and scope of the application as defined 1n the following
claims.

What 1s claimed 1s:

1. A semiconductor package, comprising:

a unit substrate formed with first and second connection

pads over a {irst surface thereof;

a first ground connection pad formed over the first surface
of the unit substrate and electrically coupled with the
first connection pad;

a semiconductor chup attached onto the first surface of the
unit substrate, the semiconductor chip having a first
bonding pad electrically coupled with the first connec-
tion pad and a second bonding pad electrically coupled
with the second connection pad;

a mold part for covering the first surface of the unit sub-
strate including the semiconductor chip;
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a first conductive wire having a first end electrically
coupled with the first ground connection pad and an
clectrically opened second end;

a second conductive wire formed 1n an inside of the mold
part and electrically coupling the first connection pad
and the first bonding pad; and

a third conductive wire formed in the inside of the mold
part and electrically coupling the second connection pad
and the second bonding pad.,

wherein at least two {first ground connection pads are
formed over the first surface of the unit substrate, the two
or more first ground connection pads are electrically
coupled to one first connection pad.

2. The semiconductor package of claim 1, further compris-

ng:

a wiring for electrically coupling the first connection pad
and the first ground connection pad.

3. The semiconductor package of claim 1, wherein the first
connection pad and the first ground connection pad are
formed integrally.

4. The semiconductor package of claim 1, wherein the unit
substrate includes:

a first circuit wiring layer formed over the first surface and
having the first connection pad, the second connection
pad and the first ground connection pad;

a second circuit wiring layer formed over the second sur-
face of the umt substrate which 1s opposite to the first
surface;

a third circuit wiring layer formed 1n an 1nside of the unait
substrate; and

conductive vias for electrically coupling the first circuit
wiring layer with the third circuit wiring layer or the
second circuit wiring layer with the third circuit wiring
layer through the first surface or the second surface.

5. The semiconductor package of claim 1, wherein the first
bonding pad 1s electrically coupled with the second bonding,
pad through a circuit unit formed 1n an mside of the semicon-
ductor chip.

6. The semiconductor package of claim 1, wherein the
second end of the second conductive wire passes through the
mold part to be exposed to the side surface of the mold part.

7. An electronic system including a controller, an interface,
an 1input/output unit, and a memory device coupled with one
another through a bus, the memory device including a semi-
conductor package comprising:

a unit substrate formed with first and second connection

pads over a {irst surface thereof;

a first ground connection pad formed over the first surface
of the umt substrate and electrically coupled with the
first connection pad;

a semiconductor chip attached onto the first surface of the
umt substrate, the semiconductor chip having a first
bonding pad electrically coupled with the first connec-
tion pad and a second bonding pad electrically coupled
with the second connection pad;

a mold part for covering the first surface of the unit sub-
strate including the semiconductor chip;

a first conductive wire having a first end electrically
coupled with the first ground connection pad and an
clectrically opened second end;

a second conductive wire formed 1n an 1nside of the mold
part and electrically coupling the first connection pad
and the first bonding pad; and

a third conductive wire formed in the inside of the mold
part and electrically coupling the second connection pad
and the second bonding pad.,
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wherein at least two first ground connection pads are
formed over the first surface of the unit substrate, the two
or more first ground connection pads are electrically
coupled to one first connection pad.

8. A semiconductor package, comprising:

a unit substrate formed with first and second connection
pads over a first surface thereof;

a first ground connection pad formed over the first surface
of the unit substrate and electrically coupled with the
first connection pad;

a semiconductor chup attached onto the first surface of the
unit substrate, the semiconductor chip having a first
bonding pad electrically coupled with the first connec-
tion pad and a second bonding pad electrically coupled
with the second connection pad;

a mold part for covering the first surface of the unit sub-
strate including the semiconductor chip;

a first conductive wire having a {first end electrically
coupled with the first ground connection pad and an
clectrically opened second end;

a second conductive wire formed 1n an 1nside of the mold
part and electrically coupling the first connection pad
and the first bonding pad; and

a third conductive wire formed 1n the mside of the mold
part and electrically coupling the second connection pad
and the second bonding pad,

wherein at least two first ground connection pads are formed
over the first surface of the unit substrate,

wherein the unit substrate 1s provided with the first connec-
tion pad 1n plural such that the first connection pads corre-
spond one-to-one to the plurality of the first ground connec-
tion pads,

wherein the first ground connection pads are electrically
coupled to the corresponding first connection pads, respec-
tively.

9. The semiconductor package of claim 8, further compris-
ng:

a wiring for electrically coupling the first connection pad

and the first ground connection pad.

10. The semiconductor package of claim 8, wherein the
first connection pad and the first ground connection pad are
formed 1ntegrally.

11. The semiconductor package of claim 8, wherein the
unit substrate includes:

a first circuit wiring layer formed over the first surface and
having the first connection pad, the second connection
pad and the first ground connection pad;

a second circuit wiring layer formed over the second sur-
face of the unit substrate which 1s opposite to the first
surface:

a third circuit wiring layer formed 1n an 1nside of the unit
substrate; and

conductive vias for electrically coupling the first circuit
wiring layer with the third circuit wiring layer or the
second circuit wiring layer with the third circuit wiring,
layer through the first surface or the second surface.

12. The semiconductor package of claim 8, wherein the
first bonding pad 1s electrically coupled with the second
bonding pad through a circuit unit formed 1n an inside of the
semiconductor chip.

13. The semiconductor package of claim 8, wherein the
second end of the second conductive wire passes through the
mold part to be exposed to the side surface of the mold part.
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